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Abstract 
The Triple Helix Model has a main focus on interactions between three parties to reaching the same goal by their 
aptitudes. This paper demonstrates the collaboration among government sectors or intermediary organization, industry and 
university applying the Triple Helix Model to enhance effectiveness of the research cooperation for poultry industry. The 
poultry sector has been widely acknowledged as one of the greatest agro-business success story in Thailand. It has been 
selected as a case study to show the success of Triple Helix strategy for agro-business and technology development in 
Thailand. The research cooperation is developed form the industrial needs meanwhile knowledge and technology are 
developed and applied specially to solve those needs. These mechanisms are investigated and discussed in present paper. 
The role of intermediary organization is very important to link and match the needs and technologies of industries by 
creating knowledge network, facilitating knowledge transfer and sharing. Moreover, the intermediary organization is able 
to link industry to financial support agencies. Strong commitment and effort of the team from all parties are the key to 
achieve a successful sustainable development of technology. 
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1. Introduction 
 In Thailand, there are several programs, such as research funding, consultation and other specific 
programs from different agencies, which have been supporting the research cooperation between industry and 
government organization. However, there are some programs which are not available all year round and the 
limiting conditions of each program are difficulty to serve all firms. In regards to consultation program, 
university acts as the key human resource organization, whose experts can serve as a project leader of the 
research cooperation. In fact, experts who are experienced in working with industry are not enough and they 
are mostly focused on laboratory scale research to reach the number of publications. Moreover, the research 
cooperation topic generally is a specific and covers technical problem and/or business need from the industry, 
which need to be solved and achieved in short time by specific and high experienced consultant. Therefore, it 
is difficult to initiate the research cooperation between industry and expert from the university by themselves. 
In addition, an understanding of business and research management between the industry and expert is 
different upon their perspective. This might lead to the misunderstanding and lack of communication between 
the industry and expert which is a barrier to technology and innovation sharing and transfer and finally the 
research cooperation opportunity is lost. 
In general, high strength and sustainable industry that could maintain a product’s position on shelves, 
need to produce and develop new product to the market continuously. New product development (NPD) 
seems the top priority to maintain and/or grow sales and profitability in all industries and also it is one of the 
most important issues in management research and practice. Moreover, NPD also has societal impact and 
relevance because it is responsible for raising the quality and lowering the prices of products that have 
dramatically improved consumers’ lives [1].  Recently, world market conditions has been changed rapidly 
which has necessitated industries to develop their production technology by applying innovations for product 
and process development at shorter time span [2]. The cooperative research and development between 
industry and government agencies, such as university, has appeared to be more strengthened [3] and more 
effective strategy to developing new product as well as resolving specific industrial problems [4]  
This paper demonstrates the application of Triple Helix Model (TH model) in promoting and 
management of innovation and technology to strengthen the poultry industry.  The roles of all stakeholders 
and cooperation mechanism are described. The requirement of special characteristic, strong linkage and 
knowledge of all partners as the key success factor of research cooperation will also be demonstrated.  
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2. Background 
2.1 Betagro Group
 Betagro group is established in 1967 with a registered capital of 10 million Bath. Betagro group 
began as a single entity, Betagro Company Limited, to produce and distribute animal feed. Betagro has grown 
gradually; beginning with the establishment of its first animal husbandry facility in Pak Chong, Nakhon 
Ratchasima province, comprising poultry and swine farm, feed mill and hatchery. Success of this venture was 
soon followed by the company’s expansion into the strategically located and resource rich province of Lop 
Buri. There, comprehensive production facilities that included feed production, hatchery, poultry and swine 
raising, fresh and frozen chicken processing, hygienic pork processing, and manufacturing of processed 
frozen SPF pork products, were soon to position Betagro as a leading conglomerate in the agro-industry.  
To complete the supply chain of poultry and involved products and to support its core competencies 
in the agro-industry, Betagro established a number of other specialized companies. B. International and 
Technology Co., Ltd. (B.Inter) is one of such specialist companies which provide equipment and instrument 
of animal feed mill product for Betagro group. This company was established in Prapadaeng, Samutprakarn 
Province and they have been expanding continually their product to high technology on feed mill business. 
The company has run the business by trading and manufacturing livestock equipment such as ventilation 
system, feeding system, watering system etc and  supplying them to both Thai and foreign market. With long 
experience in agricultural business, the company has full intention to provide Research & Development of 
livestock equipment with new innovation. 
2.2 The Industrial Technology Assistance Program (ITAP) 
The importance of research cooperation between university-industry and its benefit has been 
recognized in innovative product development and industrial intensification, especially for small and medium 
enterprises (SMEs). National Science and Technology Development Agency (NSTDA), Thailand realized and 
promoted the research cooperation by supporting research fund and acting as the intermediary which acts as a 
bridge between demand (private sector) and supply side (professor). NSTDA is an organization that plans and 
executes the four-permitted mission; research and development, technology transfer, human resources 
development and infrastructure development. NSTDA works closely with its partners from other government 
agencies and private sector, both domestically and internationally via joint collaboration, contracted research, 
and other mechanisms. The position of NSTDA is shown in Figure 1. 
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Joint research 
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Figure 1. Position of NSTDA: A bridge between knowledge institutions and industries [5]. 
The goal of all mechanisms is to achieving the best resources are being captured for the country’s innovation 
needs.  During 2007-2011, eight clusters were achieved in research cooperation and innovative product and 
technology developments. These clusters comprised of Foods and Agriculture, Medicine and Health, 
Software, Microchips and Electronics, Automobile and traffics, Alternative Energy, Environment, Textiles 
and Chemicals, and Underprivileged Communities. Food and Agriculture cluster is the biggest cluster since 
Thailand is the agricultural country. Poultry industry is one of the important food industries that has been 
supported by NSTDA’s  research cooperation program for long time. Poultry industry is one of the highest 
impact agricultural industries and it has been widely acknowledged as the greatest agro-business success story 
in Thailand. In 2005, poultry was estimated to comprise 52% of total meat production in Thailand [6] and the 
trend of its export is growing up gradually. Poultry production in Thailand can be classified into three primary 
systems; large-scale industrial production, semi-industrial production, and smallholder backyard farming [7].  
Being well aware of the constraints mentioned above, NSTDA developed Industrial Technology 
Assistance Program (ITAP) to be an associating mechanism to link academic and industrial sectors. ITAP can 
be considered as a Triple Helix model since parties involved include industries, ITAP and experts (usually 
from university). Key features of ITAP activity comprise of an industrial technology advisors (ITAs) who are 
technology specialists located both inside and outside Thailand to interact with Thai companies, helping them 
to develop technological capabilities. ITAs’ support for a company ranges from identification of its problems, 
guiding it to solution of the problems, searching and selecting suitable technology and getting access to and 
adopting the technology. In terms of finance ITAP also provides the so-called “matching fund” for SMEs. 
The proportions of matching fund vary according to nature of respective activities. Besides technical 
assistance, ITAP also provides other areas of support the company may need in order to fulfill a specific 
recommendation of ITAs. For instance, in the case that ITAs recommend the firm to undertake R&D but the 
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firm has limitations in terms of manpower and finance, ITAP will help coordinate with researchers in 
universities or research institutes and offer them different schemes to help finance the R&D project. Some 
other areas of support include intellectual property service, venture capital and standard and quality 
management services etc [8]. Moreover, beneficial supports of ITAP might be the key points to encourage the 
successful application of Triple Helix model for this case study. ITAP can be considered as a key 
intermediary to drive and intensify the flow of knowledge. By its initial procedure in recruiting expert to 
provide consultancy service to industry, ITAP also provides other activities such as research, development 
and technology licensing, leading to the innovation in the industry. Together with its financial support 
scheme, ITAP has been quite successful in assisting SMEs to perform research and development projects. The 
existence of such intermediary is a key indicator of the sustainability of strong university-industry-
government linkages. Without ITAP, the overall innovation process may occur slowly. The effectiveness and 
success of ITAP is clearly a result of having full-time staff which is called Industrial Technology Advisors 
(ITA), to help in communication of the technological aspect between the expert and the industry. In the case 
of ITAP, great effort was made to develop internal ITAs who play important role in coordinating academic 
experts and industry people.  
ITAP has been worked for 20 year since established 1992. Presently, ITAP has almost 30 staff 
located in the NSTDA headquarters and more than 200 staff in all networks. Ten ITAP networks were 
established in the various regions of Thailand, where university-industry links are promoted. King Mongkut’s 
University of Technology Thonburi (KMUTT) is one of the ITAP network (ITAP KMUTT network) which is 
responsible for the Western region. ITAP KMUTT network has so far received contacts from 300 firms, 
provided technical problem analysis for 260 firms and developed consultancy project for 157 projects.  
3. Success cases for the Triple Helix application  
Triple helix model is collaboration between participants including private sector, university and 
government or authorities. In the Triple Helix development model, government devolves decision making to 
collaborations with regional and local authorities and other actors. Private sector occupies in innovative idea 
provider and transferors. Universities play an innovative role in society, active in translational research, 
entrepreneurial training and community development, as well as, traditional tasks [9]. In case of the 
innovative product development for poultry industry, research cooperation between Company and KMUTT is 
the interesting success story in term of new innovative product development and strong linkage between 
private sector and a regional university.  
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The first interaction in the research cooperation of product development of the B.Inter started with a 
special product problem of the company. B.Inter is the specialist companies that provide equipment and 
instrument of animal feed mill for Betagro group. All products of B.Inter are imported and distributed directly 
to poultry industries. This business seems low risk and easy to manage a product storage and distribution. 
However, some products such as humidity sensor, ventilation control and PVC cannot serve customers’ real 
needs due to a different environment between Thailand and exporter country. The special technical problem 
of the product was solved by an expert at the Institute for Scientific and Technological Research and Services, 
KMUTT which resulted in low loss with low maintenance cost for product after service. During the meeting 
between research and development department of B.Inter and the expert, the general and special knowledge 
and technology were introduced and transferred to the company. Connection via the help of the first professor 
expanded to other professors within the university. The project cooperation was generated under concepts of 
Business to idea (B 2 I) and Idea to business (I 2 B), as shown in Figure 2. B 2 I concept means that new 
product will be come from market need which the industry side well known and has to provide this 
information to the expert. In different way, I 2 B means that the expert has an idea and want to present the 
new product idea or innovative product trend to industry and then the industry find out the position and 
opportunity of that product by their experience.  
Figure 2. Business to idea and Idea to business concept to new product development 
ITAP was started at the initial state of project by ITA visiting to industry and identify individual 
needs then seeking for academician or expert who is experienced in the field to provide consultation. The 
research cooperation was started from the product problem base to new production development. The 
connection to the ITAP was established through the industry-related research project submitted by project 
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leader. The first project was a development of 50-inch fan for a closed-environment chicken farm focusing on 
energy saving and maintenance ability by local spare parts. The project leader was an expert from Welding 
Research and Consulting Center, KMUTT. This project was divided to three phases for 30 months. The first 
phase was operated for six months and focused on product design and prototype development. The second 
phase then operated continuously for the new product development and optimizing its performance that the 
project took time for a year. To ensure the product specification and performance can fulfill the customer 
needs in product and maintenance cost saving. The product implementation at a chicken farm was tested for 
12 months. The result of new product implementation testing showed that it could save the electricity 
consumption about 20% compared to the general fan in the chick farm. The project succession including the 
customer’s satisfactions promoted the product circulation move up to 5% and step increased continuously.  
According to this success case, B.Inter realized that the new production development, especially new 
technology or innovative product is the key success factor of their business. Moreover, the research operation 
comprising of the linkage between industries-university- intermediary as ITAP is very benefit for research 
and development project. The Triple Helix framework for this present study was shown in Figure 3. This 
cooperation could help  industries to reduce the failure risk of new product research and development due to 
the high performance and experienced expert, 50% funding support for consultant fee from ITAP and high 
quality ITAP staffs to manage through project running.  
Figure 3. The Triple Helix model framework: Industry-University-Intermediary cooperation 
After this project finished, seven projects which new product research and development were 
performed by the same rout as the fan project. These new products comprised of Silo-weighting, Heat-pad, 
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ventilation control, Cooling pad, PVC curtain, Biogas system and Inverter. The new production lists were 
shown in Figure 4.  
Figure 4. The new products of research cooperations between B.Inter-university-iTAP during 2004-2009. 
All products were imported from other country before B.Inter was established (1992) but now 
B.Inter could produce these products by their own company and sub-contact production unit. Through five 
year (2004-2009), B.Inter invested twenty million baht for the research and development of new product and 
worked with seven experts from KMUTT. ITAP has been supporting them in term of consultant fee of nine 
million baht and ITAs of ITAP KMUTT network acted as assistant project manager. Moreover, B.Inter has 
joined the other service program of NSTDA such as Technology Licensing Office (TLO) to protect their 
product license. The business impact of eight projects of research cooperation between B.Inter-University-
ITAP showed that the net income increased by 20% with the product circulation also increased to 10% or 
twenty million baht. The succession of research cooperation impacted not only on business side but also 
impacted to overall stakeholder in the production chain. These new products were produced by local 
production units and almost raw materials were supplied by local suppliers. This resulted an increase in the 
local employment for this business and expanded the labor’s skill improvement opportunity. The other impact 
of the project is that the research cooperation linkage has been strengthen between private sector and 
government organization as well as both University and Intermediary body such as ITAP and NSTAD via 
knowledge and technology sharing and transfer. 
4. Conclusion 
Poultry industry is the largest agro-industry in Thailand. New products and technologies involved in 
this industry are growing very fast to serve unlimited needs of the customer. This is why the company who 
128   Wannaphop Klomklieng et al. /  Procedia - Social and Behavioral Sciences  52 ( 2012 )  120 – 129 
supply the product and technology need to develop their product to serve the customers’ need and strengthen 
the competitiveness. In the developing country like Thailand, the success of poultry industry’s production 
requires large investment for new product development. This research cooperation is one of the models of 
project cooperation between Industry-University and Intermediary body, which help industries to reduce cost, 
time and failure risk of new product development. However, the collaboration requires large commitments 
and strong linkage from all parties. The succession of collaboration can be achieved if all parties acquire and 
share necessary information and technology.  Intermediary organization such as ITAP has an important role to 
identify the need of the industry and acquire the knowledge and technology from university and match them 
together. ITAP network is very beneficial for project management because ITA can manage and take care of 
regional project closely. Through these mechanisms, sustainable development of the technology for poultry 
industry can be achieved. 
Acknowledgement 
Author would like to express the sincerely gratitude to B. International and Technology Co., Ltd. 
(B.Inter) for result chain impact information of eight research cooperation provider. 
References 
[1]  Broenkhoven, B. Van. (2012). Innovation, Technology Entrepreneurship, and Marketing: Welcome to the 
Innovation, Technology Entrepreneurship, and Marketing Group, University of technology. Available 
online: http://www.tue.nl/en/university/departments/industrial-engineering-innovation-
sciences/research/research-groups/innovation-technology-entrepreneurship-and-marketing/, 25 April 
2012. 
[2]  Schiller, D. (2006). The Potential to Upgrade the Thai Innovation System by University- industry 
Linkages. Asian Journal of Technology Innovation, 14(2), 67-91. 
[3]  Bercovitz, J., & Feldman, M. (2006). Entrepreneurial universities and technology transfer: A conceptual 
framework for understanding knowledge-based economic development. Journal of Technology Transfer, 
31(1), 175-188. 
[4]  Sauwapa, Y., Thitapha, S., Numtip, C., Nattaka, Y., & Somchai, C. (2009) Triple Helix system for the 
community business development: a case study of dried banana community enterprise in Thailand. 
Industry & Higher Education, 24(3), 177-187. 
[5]  Kittivarapong, K. (2005). Industrial Technology Assistance Program (ITAP) presentation profile, 
Pratumthani: Thailand. 
129 Wannaphop Klomklieng et al. /  Procedia - Social and Behavioral Sciences  52 ( 2012 )  120 – 129 
[6] NaRanong, V. (2007). “Structural changes in Thailand’s poultry sector and its social implications.” 
Thailand Development Research Institute. Bangkok, Thailand. 
[7] Heft-Neal, J., Otte, W., Pupphavessa, D., Roland-Hoist, S., & Sudsawasd, Zilberman. D. (2008). Supply 
chain auditing for poultry production in Thailand. Pro-Poor Livestock Initiative, A Living from 
Livestock, Research Report. 
[8] Kitipong, P., & Nattaka, Y. (2006). “Development of ‘Triple Helix’ system in a weak academic-Industry-
link environment: The case study of the Industrial Technology Assistance Program in Thailand” 
Conference: Triple Helix Paradigm for development: Strategies for co-operation and exchange of good 
practice 17-19 september 2006. The University of the West of England, Bristol, UK. 
[9] Dzisah, J., & Etzkowitz, H. (2008). Triple Helix Circulation: The heart of innovation and development. 
Retrieved on 20 March, 2009, from http://www.triple-helix-7.org/theme- paper.htm. 
